reactivity to alerting stimuli or the interposition of occasional delta waves. It was also found that some patients who had E.E.G.s within the wide range of normal showed a greater reduction in frequency and loss of reactivity after a small dose of morphine than a group of controls, and these patients were said to have minimal or latent encephalopathy.
It was suggested tentatively that this particular differential E.E.G. response might have more general application and that measuring the effect of sedativehypnotic drugs on the E.E.G. might be a useful way of demonstrating very slight or latent disorders of brain function. Further work has shown that a group of epileptics given 50 mg. of intramuscular chlorpromazine or promazine not only showed occasional paroxysmal discharges not present in the routine E.E.G.s but also, contrasted with non-epileptics, a greater slowing of the background activity. The work to be described was carried out, first, to see whether a group of Parkinson patients who did not have encephalopathy sufficient to contraindicate operation might nevertheless show a degree of encephalopathy, as measured by greater sensitivity to sedatives than a control group, and, secondly, to relate the pre-operative E.E.G. findings, including the response to sedatives, with Mean frequency This is the centre of gravity on the frequency axis of the abundances at the dominant frequency and the two frequencies on each side of it as previously described in detail (Laidlaw and Read, 1963 Figure 1 shows the individual distribution of mean frequencies according to age for the two groups. That the control group is slightly younger than the group of patients is not considered to have affected the results since there is no relationship between age and the parameters of mean frequency or delta index. During the baseline E.E.G. no patient or control failed the attention test. Contrasting mean frequency and delta index between comparable epochs (S-S, M-M, Mc-Mc) before and after Thalidomide (Table II) it will be seen that both groups show an average reduction in mean frequency and an increase in delta index. In the case of the controls, although the changes are small they are significant (mean frequency P = 0 05-0-02, delta index P = 0-01-0-002), if one assumes a zero average change with the same standard deviation as a result of random variation. The average changes are greater in the Parkinson group and the greater response in the patients is significant (mean frequency = P 002-001, delta index <0001). The mean frequency change cannot be calculated when one of the records is delta dominant. After Thalido- Figure 2 shows the frequency patterns before and after Thalidomide, before and after operation for a patient who showed progressive E.E.G. deterioration. The change in pattern pre-operatively after Thalidomide is very similar, although less marked, than that which occurred as a result of operation. The two post-operative patterns show the purpose of the method of calculating the delta index. Although the absolute abundances of delta waves (2 and 3 c.p.s.) in the post-thalidomide pattern is rather less than before, the delta index works out appreciably higher and reflects the fact that the record shows much less of the relatively normal activity from 6 to 8 c.p.s. inclusive and is, therefore, more abnormal.
PREDICTION OF POST-OPERATIVE DETERIORATION
Whatever may be the clinical significance, it is clear that operation caused a number of Parkinson patients to fail the attention test and produced a marked average increase in the delta index of the E.E.G. In order to attempt to predict pre-operatively which patients will show these changes the individual results are tabulated (Table IV) . Column 1 lists the mean frequencies of the patients' baseline records in order of decreasing frequency. In teria: 2 In the baseline record a delta index higher than that found in any control, over 6-9 units; 3 failure in the attention test during the baseline recording; 4 after Thalidomide, a greater increase in the delta index than that found in any control, more than 2-3 units; 5 failure in the attention test after Thalidomide; 6 post-operatively, an increase in delta index of more than 5 units; 7 failure in the attention test post-operatively.
From Table IV it will be seen that theie are many more positive responses in patients with low baseline mean frequencies. There is a strong association between positive delta index responses and attention test failures. However, since no patient failed the test during the baseline recording, the test during this recording has no predictive value. Eleven patients showed a positive delta index response after operation; of these only four showed one for the baseline record whereas seven showed a response to Thalidomide outwith the control range. Hassler et al., 1960; England et al., 1959 a delta index higher than that found in the controls (Table IV) . The control group showed a small but significant reduction in mean frequency and increase in delta index after Thalidomide. The response of the Parkinson group was significantly greater than that of the controls, although individually many of the patients showed a response to the drug within the normal range. These results would suggest that some of the Parkinson patients had a mild degree of encephalopathy.
The patients were assessed seven days after operation, first, by a simple counting test which was found to require a considerable ability to sustain attention to a monotonous task and to be a sensitive index of minimal confusion, and secondly, by the calculation of the increase in the delta index of the E.E.G. This assessment showed that there was a marked increase in slow activity, and, rather surprisingly, that 11 out of 20 patients were unable to count correctly although they had been able to do so before operation. Therefore, as a group the Parkinson patients showed more encephalopathy after operation than they did before.
The analysis of Table IV shows clearly that there is a strong correlation between the pre-operative E.E.G. findings and the post-operative deterioration. In particular, of nine patients who after operation both failed the attention test and showed a large increase in their delta index, six after Thalidomide failed the attention test and showed an increase in the delta index greater than that found in any control.
If it is accepted that patients with severe encephalopathy are liable to deteriorate as a result of operation, it is felt that this study shows that patients with a lesser degree of pre-operative encephalopathy, as shown by careful E.E.G. assessment, are more liable to show some post-operative deterioration than those whose E.E.G. findings are within normal limits. It should be emphasized that the assessment ofthe effect of operation was made after only seven days and that in only two cases did the post-operative confusion persist. It is obvious that the selection of patients for operation is a clinical problem and must be based on the consideration of a variety of factors. Results published from the department in which the present investigation was carried out (Gillingham et al., 1960) , which made no mention of E.E.G. criteria for selection, were very good. Nonetheless, we agree with those authors (England et al., 1959; Hassler et al., 1960) , who feel that pre-operative E.E.G. assessment may be of value. Furthermore, although relatively gross abnormalities may be seen on a single routine record, we feel that the demonstration of an abnormal E.E.G. response to a sedative-hypnotic type of drug may demonstrate a slight degree of encephalopathy. Although such a demonstration would not necessarily contraindicate operation, it might be of help in a borderline case in deciding whether or not to operate, or how large a lesion to make.
SUMMARY
The E.E.G. recordings with frequency analysis and a simple test of attention were carried out before and after Thalidomide (1 mg./kg. body weight) had been given to 20 controls and 20 to Parkinson patients before and after stereotactic operations.
Constrasted with the control group the Parkinson group showed a significantly lower mean frequency and higher delta index for their baseline records and a significantly greater fall in mean frequency, rise in delta index, and more failures in the attention test after Thalidomide.
The pre-operative E.E.G. findings of the Parkinson group are considered in relation to the effects of operation on the E.E.G. and the test of attention.
The value of the E.E.G. in helping to select patients for operation is considered.
